Synergistic effect of bacillus calmette guerin and a tuberculosis subunit vaccine in cationic liposomes: increased immunogenicity and protection.
In the present work, we evaluated a new TB vaccine approach based on a combination of the Mycobacterium bovis bacillus Calmette-Guérin (BCG) vaccine and a subunit vaccine consisting of the proteins Ag85B and ESAT-6. We demonstrate that in addition to its vaccine efficacy BCG is an immune modulator that can potentiate a Th1 immune response better than the well-known adjuvant mono phosphoryl lipid A, leading to enhanced recognition of the subunit vaccine Ag85B-ESAT-6. Importantly, adding a vehicle to the vaccine, such as the cationic liposome dimethyl dioctadecyl ammonium bromide (DDA), significantly increased the potentiating effect of BCG. This synergistic effect between BCG and Ag85B-ESAT-6/liposome required drainage to the same lymph node of all vaccine components but did not require direct mixing of the components and was therefore also observed when BCG and Ag85B-ESAT-6/liposome were given as separate injections at sites draining to the same lymph node. The resulting optimized vaccine protocol consisting of BCG and subunit in liposomes (injected side by side) followed by boosting with the subunit in conventional adjuvant resulted in an impressive increase in the protective efficacy of up to 7-fold compared with BCG alone and 3-fold compared with unaugmented BCG boosted by the subunit vaccine. Thus, these studies suggest an immunization strategy where a novel TB subunit vaccine is administered as part of the child vaccination program together with BCG in neonates and followed by subunit boosting.